


1-1  Points, Lines, and Planes

Space: boundless, three dimensional set of all points

Point Line

Plane

Model

Description | Location without Made up of

Flat surface made up of

or extended infinitely; no extended infinitely;
or no
Named by | a capital letter a lower case script letter or the | a capital script letter or the

letters of 2 points on the line

letters naming 3 noncollinear pts

Examples
Facts e A point has e A line exists in 1 dimension. |® A plane exists in 2 dimensions.
e Points on the same line are | Points on the same plane are
dimension.
e There is exactly one line e There is exactly one plane
throughany  points. throughany
points.
Nature

Ex 1: Do these lines intersect?

—

Ex 2: Two planes intersect in a




1-1

Points, Lines, and Planes

Describing What You See
(Proper naming is important for communication geometric ideas.)

Figures play an important role in understanding geometric concepts. It is helpful
to know what words and phrases can be used to describe figures. Likewise, it is
important to know how to read a geometric description and be able to draw the
figure it describes.

The figures and descriptions below help you visualize and write about points,
lines, and planes.

n . \T m
P 1¢
Point P is on m. Lines € and m intersectin T.
Line m contains P. Point T is the intersection of € and m.
Line m passes through P. Point T is on m. Point T is on €.

Line xand point R are in A ABis in Pand Q

Point R lies in AL Points A and B lie in both Pand Q
Plane A contains R and 1. Planes P and Qboth contain AB.
Line yintersects \at R. Planes Pand Q intersect in AB.

Point R is the intersection of ywith \_  AB is the intersection of Pand Q
Lines yand x do not intersect.
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1-1  Study Guide and Intervention

Points, Lines, and Planes

Name Points, Lines, and Planes In geometry, a point is a location, a line contains
points, and a plane is a flat surface that contains points and lines. If points are on the same
line, they are collinear. If points on are the same plane, they are coplanar.

~ Example

Use the figure to name each of the following. ;
a. a line containing point A B

The line can be named as €. Also, any two of the three N
points on the line can be used to name it,

AB,AC, or BC

b. a plane containing point D

'The plane can be named as plane A or can be named using three
noncollinear points in the plane, such as plane ABD, plane ACD, and so on.

~EX€rcises

Refer to the figure.

1. Name a line that contains point A.

2. What is another name for line m?
3. Name a point not on AC.
4. Name the intersection of AC and DB.

5. Name a point not on line ¢ or line m.

Draw and label a plane ( for each relationship.

6.AB is in plane Q.

7. 8T intersects AB at P.

8. Point X is collinear with points A and P.

9. Point Y is not collinear with points 7" and P.

10. Line ¢ contains points X and Y.

Chapter 1 6 Glencoe Geometry
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NAME DATE PERIOD

1-1 Study Guide and Intervention (consinucd)

Points, Lines, and Planes

Points, Lines, and Planes in Space Space is a boundless, three-dimensional set of
all points. It contains lines and planes.

~ Example

a. How many planes appear in the figure?

There are three planes: plane A/, plane O, and plane ?.

b. Are points A, B, and D coplanar?

Yes. They are contained in plane O.

Lesson 1-1

~EXErcises

Refer to the figure. ?A
1. Name a line that is not contained in plane A}
B
=/
C I
2. Name a plane that contains point B. N i ‘5'"*/

3. Name three collinear points.

Refer to the figure. A B
4. How many planes are shown in the figure? E
q ,/'/LH ______ €
5. Are points B, E, G, and H coplanar? Explain. ,//: "
F o E

6. Name a point coplanar with D, C, and E.
6b. Where does plane FEC intersect plane GFB7?

Draw and label a figure for each relationship. ( Enrich Wn‘l’)
7. Planes M and\ intersect in HeJ .

8. Line r is in plane A/, line s is in plane M, and lines rand s
intersect at point /.

9. Line ¢ contains point H and line t does not lie in plane M or
plane N[

Chapter 1 7 Glencoe Geometry
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1-2 Linear Measure and Precision f (LLLRLRLAS PLATRLLR, IRLLUURRLY ARTRHRRL) IARRY
mm 1 2 3 -
Notation for Line segment:

Notation for length of a line segment: E S
‘\
5 N
Congruent Segments: two segments have the same : = \ \2\ em
Notation for congruent segments: X i 0
The of any measurement depends on the smallest unit available on the measuring tool.
The range of error in the measurement is called the and can be expressed as

Examples: Find the precision for each measurement

1. 10 inches 2.44 cm 3.3.5mm 1

Activity:
1. Measure the height of your desk in metric and customary units.
2. What is the precision in each case?

3. Which precision is "better"?

Betweenness of Points (Segment Addition Postulate): Point M is between points P and Q if and only
if P, O, and M are and PM + MQ =

1. Find the measurement of each segment. Assume the figures are not drawn to scale.
BC

I 6in. 1

A 2n B 2

WX 6em |
I

w X 4

2. Find x and RS if S is between R and T.
RS = 2x, ST = 5x + 4, and RT = 32.

RS = 4x, RS = ST, and RT = 24.

3. Use the figure to determine whether X7 is congruent to Y2
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Solve for the missing lengths. To figure out the joke, place the letter of each
problem above the answer on the line(s) below. Some blanks will go unfilled..

5
L L —& —9
A B & D

A: If AB=5 AC =

H: fBD=11,CD =

E: f AB=CD and AB =23 AD =

T: IfFAB=CD and AD =18, CD =

o — & 2 —— ®
E F G H 1 J
EJ=44,FG=7H =9 Fl=26,HJ=13

D: GH =

Ik =

¢ F= ﬁ
U: EF =

v i o f ® f o | o
NO =3, LO = 21

0: KL =

P: MN =

W: KN =

M: KO =

217 4 6 5 & N1 15 24 3 14 30 12 8 9 1 10

Segments, Angles, and Lines — Segment Addition Joke #1

Geo Joke Worksheets © 2002 NASCO




DATE

PERIOD

NAME

Distance Between Two Points

Distance on a Number Line

Distance in the Coordinate Plane

A B

] 5 ] I | 1 & 1

I T [} § 1 | b 2 1
a b
AB=|b— alor|a— b

Pythagorean Theorem: VT H
@+ bP=c
. B(1,3)
Distance Formula: P |
= EEVEY- — e /
d=Vig = xP+ 0~ 1P  |~siAs
! c(1,-1)
/1’
)4

i Examplal ! Find AB.

Q2P Find the distance between

A(—2, —-1) and B(1, 3).

_é _g _g _i _;fé 1{ g ; Pythagorean Theorem | Distance Formula
AB = [-4) - 2] By = A+ B H= Vi &P + G0
= |- 6] Eﬁ;ﬁ g AB=V1-(27+G-(-Dp
=0 R AB = V@R + 4P
= 5 = V25
=5
L Exercises |
Use the number line to find each measure. A B C DE F G
1. BD 2. DG 10 -8 6 4 -2 0 2 4 6 8
3.AF 4. EF
5. BG 6. AG
7. BE 8. DE

Use the Pythagorean Theorem to find the distance between each pair of points.

9. A(0, 0), B(6, 8)
11. M(1, —2), N(9, 13)

10. R(—2, 3), S(3, 15)
12. E(-12, 2), F(-9, 6)

Use the Distance Formula to find the distance between each pair of points.

13. A(0, 0), B(15, 20)
15. C(11, —12), D(6, 2)

© Glencoe/McGraw-Hill

14. 0(~12, 0), P(-8, 3)
16. E(—2, 10), F(—4, 3)
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Study Guide and Intervention (coniinueq

Distance and Midpoints
Midpoint of a Segment

mdpoint ona If the coordinates of the endpoints of a segment are a and b,
Number Line then the coordinate of the midpoint of the segment is QZ—b.

If a segment has endpoints with coordinates (x;, yy) and (x,, ¥o),

Midpoint on a X+ % ¥+,
Coordinate Plane | then the coordinates of the midpoint of the segment are (1Tx2, %)

Segment 7

Bisector

g Find the coordinate of the midpoint of PQ.
P Q

L1 1 1 1 1 1 1 4 l

rrrrrrrrrrrrT™

-3 -2 -1 0 1 2

The coordinates of P and @ are —3 and 1.
-3+ 1 -2

If M is the midpoint of PQ, then the coordinate of M is ot = g =
s Examplan ] . . — : .
&Y M is the midpoint of PQ for P(-2, 4) and Q(4, 1). Find the
coordinates of M,
_[(F1tx% ¥ +y2)_(—2+4 4+1)
M_( i Bl o S AR PP
Exercises |
Use the number line to find the coordinate of A B ¢ D EF G
the midpoint of each segment. -
o L -0 -8 6 4 2 0 2 4 6 8
1.CE 2. DG '
3.AF 4. EG
5.AB 6. BG
7.BD 8. DE

Find the coordinates of the midpoint of a segment having the given endpoints.

9. A0, 0), B(12, 8) 10. R(—12, 8), S(6, 12)
11. M(11, —2), N(-9, 13) 12. E(-2, 6), F(-9, 3)
“ “
13. 5(10, —22), T(9, 10) 14. M(—11, 2), N(-19, 6)

© Glencoe/McGraw-Hill 14 Glencoe Geometry



NAME

1-3  Enrichment

’ ]

Lengths on a Grid

Evenly-spaced horizontal and vertical lines form a grid.

You can easily find segment lengths on

a grid if the endpoints are grid-line
intersections. For horizontal or vertical
segments, simply count squares. For
diagonal segments, use the Pythagorean
Theorem (proven in Chapter 7). This
theorem states that in any right triangle,
if the length of the longest side (the side
opposite the right angle) is ¢ and the two
shorter sides have lengths ¢ and b, then
¢? = g2 + b2,

250059 Find the measure of
EF on the grid at the right. Locate

a right triangle with EF as its
longest side.

E
2 \"t..
M~~~
5 F

]
2= &

EF = V22 + 52 = \/29 ~ 5.4 units

Find each measure to the nearest tenth of a unit.

A 2. MN

5. IK 6. JK

DATE ___PERIOD
A R
.---""'"—.—-.
CI™N
'\\ S
o | N\
B N
I \
\ Q
NER L
NI\ ™ A\
AN F AN\
ALY )
ANY >l \
/
K N M
3. RS 4. QS
7. LM 8. LN

Use the grid above. Find the perimeter of each triangle to the nearest tenth

of a unit. Find the exact length of each side , 0n round w/ a calcvlator.

9. AABC 10. AQRS

13. Of all the segments shown on the
grid, which is longest? What is its
length?

15. Use your answer from exercise 8 to
calculate the length of segment LN
in centimeters. Check by measuring
with a centimeter ruler.

Chapter 1

11. ADEF 12. ALMN

14. On the grid, 1 unit = 0.5 cm. How can the
answers above be used to find the measures
in centimeters?

16. Use a centimeter ruler to find the perimeter
of triangle IJK to the nearest tenth of a
centimeter.

26 Glencoe Geometry
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1-3 Excel Activity 10 points

Objective: Use Microsoft Excel to quickly and accurately calculate distances between points.

[m’:; s ;D ~ Distancexts — HIE|  Values are used in formulas by using a
lﬂ“_‘l‘_‘l_m_;‘\ A a : 2 : specific cell name. For example, 54 is
X1 x2 Y2 Distance
/‘_z_j 54 \\ 1za 13 218 — represented by the cell name, A2.
[ﬁﬁﬁ:éégi";?gf | (cen 1) e Efl] P —— Follow computer language,
TR L S | ~ — e nter a formuia to p .
calculate the distance § * SQRT(A2 = C2) To raise a number to
}( 1 3 N\Ml { Sheet2 Im for any set of data. j a power, use a carrot (X2 is x“Z).

Using the table above, write an excel formula that could be used to calculate the distance between the
two points (x;, y;) and (x2, ¥2).

Part I: In excel, find the distance between each pair of points to the nearest tenth.
(To change to the decimal place, right click, select format cells, select number, and then pick how many
decimal places you would like.

a. (54, 120), (113, 215) b. (68, 153), (175, 336)
c. (421, 454, (502, 789) d. (837, 980), (612, 625)
e. (1967, 3), (1998, 24) f. (4173.5, 34.9), (2080.6, 22.4)

Part II: The coordinates of the vertices of a triangle are A(1,3), B(6, 10) and C(11, 18). In the same
spreadsheet, write a formula for finding the perimeter of a triangle given three ordered pairs. Use your
formula to answer the following questions in the excel spreadsheet.

Find the perimeter of triangle ABC.

Suppose each coordinate is multiplied by 2. What is the perimeter of this triangle?

Find the perimeter of the triangle when the coordinates are multiplied by 3.

Make a conjecture about the perimeter of a triangle when the coordinates of its vertices are
multiplied by the same positive factor.

e op

When finished, save your spreadsheet as
“Last name” Excel Activity

Then email it to lellwood@methacton.org.

Rubric

2 pts for clear tables and correct formulas

1 pt for rounded to the nearest tenth

2 pts for accurate distances in part I

2 pts for correct table and perimeter formula for the triangle
2 pts for showing the perimeter when doubles and triples

1 pt for a believable conjecture



1-4 Angle Measure

Introduction: Feel free to write any new information in notes.
*Need whiteboard, marker, eraser, and protractor.
1. Draw aray,
Name your ray.
Write another name for your ray.
Draw opposite rays.
Draw an angle.
Name your angle.
Circle the vertex of your angle.

Name the sides of your angle.

2 P & N e N

Place point Q in the interior of the angle.

._.
e

Place point R in the exterior of the angle.

(-
—
’

Measure your angle.

_...
L

Draw an acute angle.

[a—y
(95

Draw an obtuse angle.

.._.
o

Draw a right angle.

(=
.

Draw a reflex angle.

Congruent Angles: angles that have the same measure.
Model: Symbols:

Angle Bisector: a ray (interior) that divides an angle into 2 congruent angles
Model: Symbols:



Angle Measure

Measure Angles If two noncollinear rays have a common

endpoint, they form an angle. The rays are the sides of the angle.

NAME DATE PERIOD

Study Guide and Intervention

The common endpoint is the vertex. The angle at the right can be

named as /A, ZBAC, ~CAB, or /1.

A right angle is an angle whose measure is 90. An acute angle A c
has measure less than 90. An obtuse angle has measure greater

than 90 but less than 180.

 Example 1

a. Name all angles that have R as a
vertex.

Three angles are 21, /2, and 23. For
other angles, use three letters to name a. LABD
them: / SRQ, + PRT, and /SRT.

b. Name the sides of ~1.
RS, RP b. £DBC

angle.
c. LEBC

Exercises |

' Measure each angle and
classify it as right, acute, or obtuse.

Using a protractor, m/ ABD = 50.
50 < 90, so ZABD is an acute angle.

Using a protractor, m/DBC = 115.
180 > 115 > 90, so £ DBC is an obtuse

Using a protractor, m/EBC = 90.
£ EBC is a right angle.

Refer to the figure.

1. Name the vertex of 2 4.
2. Name the sides of ~BDC.

3. Write another name for 2~ DBC.

Measure each angle in the figure and classify it as right,
acute, or obtuse. [ |)5¢ Pﬂ)iTCLC for)

4. /MPR
5. LRPN

6. LNPS

© Glencoe/McGraw-Hill 19
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1-4  Study Guide and Intervention (continucd)

Angle Measure

Congruent Angles Angles that have the same measure are

congruent angles. A ray that divides an angle into two congruent M
angles is called an angle bisector. In the figure, PN is the angle

bisector of ZMPR. Point N lies in the interior of ZMPR and

LMPN = /NPR.

LS Refer to the figure above. If m/ZMPN = 2x + 14 and
m/.NPR = x + 34, find x and find mn/MPR.
Since PN bisects ~MPR, / MPN = /NPR, or m/MPN = m/NPR.

2¢+ 14 =x + 34 miNPR = (2x + 14) + (x + 34)
2x+14d—x=x+34 —x = 54 + b4
x+ 14 = 34 = 108
x+ 14 — 14 = 34 — 14
x =20

~ Exercises
QS bisects £PQT, and QP and QR are opposite rays.
1. If m£ PQT = 60 and m/ PQS = 4x + 14, find the value of x. g

2. If m/PQS = 3x + 13 and m2SQT = 6x — 2, find m£PQT.

BA and BC are opposite rays, BF bisects 2CBE, and
BD bisects LABE.

3.If m/EBF = 6x + 4 and m/CBF = Tx — 2, find mZEBC.

4. Ifms1 = 4x + 10 and m22 = bx, find m /2.

5.1fm/2 =6y + 2and mz1 = 8y — 14, find m/ABE.

6. Is ~DBF a right angle? Explain.

Chapter 1 30 Glencoe Geometry
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1-4 Enrichment

J

Angle Relationships

Angles are measured in degrees (*). Each degree of an angle is
divided into 60 minutes ('), and each minute of an angle is
divided into 60 seconds ("),

60" = 1°
60" = 1/

[ ]w — @rc i
6772 = 67°30
70.4° = 70°24’

90° = 89°60’

Two angles are complementary if the sum of their measures is 90°
Find the complement of each of the following angles.

L. 3571567 2.27°16’ 3. 15547

4. 29°18'22" 5.34729'45" 6. 87°2'3"

Two angles are supplementary if the sum of their measures is 180°.
Find the supplement of each of the following angles.

7.120°18’ 8. 84°12’ 9..110°2'
10. 45°16°24" 11. 39°21'54" 12. 129°18'36"
13. 98°52'59" 14, 9°2'32" 15, 1°2'3"
Chapter 1 34
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1-5 Angle Relationships

* Examples « Nonexamples

. .. ZLABC and LCBD LABC and £ABD ZLABC and £LBCD
Adjacent Angles: two angles that lie in the same plane, i .
A\ ;c .'n A\ *c "\.——-"""_’
A 1 —~B CT
have a common , and a \ TR S P !., / .8
T 2 v - .
b t . t . t = a {shdred imerios:g
common , but no common interior pts.
Vertical Angles: angles formed by  * Fxamples *Moisasaminin
LAEB and £LCED LAED and £LBEC B
LAED and £BEC g __—
intersecting lines. A A

/‘"—/ ~ -
B /\ T
cY
o-E c Dé |DEandC

'

are noncollinear.

Linear Pair: pair of adjacent angles whose * Example * Nonexample
£BED and £BEC B e s e
. ? [D, E, and c ]
noncommon sides are rays. - of / 26 nonoling,

: Sy

Complementary angles: two angles whose measures have a sum of

* Examples P
£1 and £2 are complementary. T
LPQR and £ XYZ are complementary.
1
2

Supplementary angles: two angles whose measures have a sum of

* Examples H
ZLEFH and £ZHFG are supplementary. i M
LM and £N are supplementary. E F a /\ N 1000
80 \

- Perpendicular Lines

Perpendicular Lines: lines that form angles.

| Key Concept

* Perpendicular lines intersect to form four right angles.

-+ Perpendicular lines intersect to form congruent
adjacent angles.

* Segments and rays can be perpendicular to lines or to
other line segments and rays.

* The right angle symbol in the figure indicates that the
lines are perpendicular. XZ LWy

* Symbol Lis read is perpendicular to.

¥ Read bottom on  pag Ho.
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Practice

For Exercises 14, use the figure at the right and G
a protractor. A

1. Name two obtuse vertical angles.

2. Name a linear pair whose vertex is B. | E

i 3. Name an angle not adjacent to but complementary to / FGC.
i 4. Name an angle adjacent and supplementary to ~DCB.

b 5. Two angles are complementary. The measure of one angle is 21 more than twice the
i measure of the other angle. Find the measures of the angles.

, 6. If a supplement of an angle has a measure 78 less than the measure of the angle, what
il are the measures of the angles?

ALGEBRA For Exercises 7-8, use the figure at
the right.

7. If m/ FGE = 5x + 10, find x so that
FC LAE.

I 8. If.m/BGC = 16x — 4 and m/CGD = 2x + 13,
i find x so that ZBGD is a right angle.

i Determine whether each statement can be
i assumed from the figure. Explain.

9. ~NQO and 20QP are complementary.

10. ~.SRQ and ZQRP is a linear pair.

11. ~ZM@N and ZMQR are vertical angles.

12. STREET MAPS Darren sketched a map of the cross streets nearest

to his home for his friend Miguel. Describe two different angle §
relationships between the streets. 7 ik

© Glencoe/McGraw-Hill 28 Glencoe Geometry
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L: mZVTW =

%@@f@ﬁb@@@lﬁ@@@%@@
thelcollegelbasketballlsemisfinalstavelplayed?;

Find the missing angle measures or varlables. To figure out the Jokc, place the letter
of each problem above the answer on the line(s) below. Some blanks wlll go unfilled.

L: mZLFGH =

I: x= J
R: mZLJKM = M
mZMKL = Ox

=

m > O T
=
N
74
o
)
1

X+ D50 £

30 48 25 51 47 18 36 80 27 1 38 10 134 62 b4

Segments, Angles, and Lines — Complementary, Supplementary, and Vertical Angles Joke #4

10
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What estion g@og askial

Solve for the missing angle measures. To flgure out the joke, plébé the letter of
each problem above the answer on the line(s) below. Some blanks will go unfilled.

S 1586°
Qi b= = a ;
E: m£LTSW=_
0: msTSU=____
H: mZUSW=__
A: mZRSY = LR

60"

T

= 0 2T 90 0T X
—*’
I

Remember: Not drawn to scale! g ;22

\

¢

122° 55° 58" 35° 62" 120" 90" 148" 71° 152° 138" 145° 42 92’

Segments, Angles, and Lines — Linear and Right Angles Joke #5

Geo Joke Worksheets © 2002 NASCO
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o

&
@
@
S
2
£
=3
<
i
EY
=
0]
=
=
@
=
=
S
=
<
2
=
k]
@
L
=
&
&
[+]
=
<
<
£
o

Runway Angles

Airport runways are numbered by dividing their
bearing, the angle measured clockwise from due
north, by 10. Because there are 360° in a circle,
runways are numbered from 1 to 36. For instance,
a runway that runs east to west would be number
27 on the east end of the runway and 9 on the
west end.

1. What is the number of the unlabeled runway
in the diagram?

2. Find the measure of 2 1.
3. Find the measure of 22,
4. Find the measure of 2 3.

5. Find the measure of 24.

&

Name a pair of vertical angles.

=

Name a pair of supplementary angles,

8. Explain why the difference between the opposite
ends of the runway is always 18.

9. Airports are designed with more than one runway
so that pilots landing planes will not have to deal
with the difficult situation of landing in a strong
crosswind. Design a runway system with the fewest
number of runways so that a pilot will never have a
crosswind angle of more than 30 degrees. Number
each of the runways in your plan.

Chapter 1 41
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1-6 Polygons
Polygon:
1) The sides that have a common endpoint are

2) Each side intersects exactly other sides, but only at their

Symbol:

Examples Nonexamples

Convex

Concave

n-gon:

Regular Polygon-

Example 1: Name each polygon by the number of sides. Then classify it as convex or concave, regular
or irregular.

A. : B.

[ i1

1Tl




Perimeter-

Triangle Square Rectangle

Example 2: A masonry company is contracted to lay three layers of decorative brick along the
foundation for a new house given the dimensions (in feet) below.

5 g
%

4O

iz 24

3

a. Find the perimeter of the foundation and determine how many bricks the company will need to
complete the job. Assume that one brick is 8 inches long

b. The builder realizes he accidentally halved the size of the foundation in part a, so he reworks the
drawing with the correct dimension. How will this affect the perimeter of the house and the
number of bricks the masonry company needs.

Example 3: Find the perimeter of Pentagon ABCDE with the following coordinates: A(0,4), B (4,0),
C(3, -4), D (-3,-4), and E(-3,1).

Example 4: The width of a rectangle is 5 less than twice its length. The perimeter is 80 centimeters.
Find the length of each side.




